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Torescueits struggling business, Hewlett-Packard is making a long-
shot bid to change the fundamentals of how computers work.
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GUIDING QUESTIONS
1. What is the thermal conductivity of TaO, used in memristor?

2. Is there an easy way to predict this value?

Trace: Lohn et al. APL (103) 173503. 2013



Method & Approach
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Technique: Time Domain ThemoReflectance (TDTR) @ National

Laboratories
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Oxygen Impact on Thermal Cond. @gagg;gg:,ﬂes

Thermal Conductivity (W/mK)
w
e -
Electrical Conductivity x 10° (Q m) 1
w
1l

% Oxygen % 02

Takeaways
1. 4X Modulation with reduction in O,

2. Thermal & Electrical Transport Linked...How?




Charge & Vibration Move Heat ()
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Takeaways
1. Dominant Heat Carrier Changes with Oxygen

2. Simple Model: Measure Resistivity Predict Thermal Conductivity
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1. Stoichiometry alters thermal conductivity by >4X
2. Thermal conductivity can be estimated via resistivity measurement

“Thermal” Memristor is Possible




